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Abstract 

Functional and binding studies were performed in order to characterize the relative efficacy and affinity of a number of 
compounds that bind to 0" sites. The ability of 0" site ligands to inhibit electrically evoked contraction of the guinea pig ileum 
longitudinal muscle/myenteric plexus preparation was compared to the affinities of these compounds for 0"1 sites (assessed by 
displacement of [3H](+)-pentazocine) and 0"2 sites (assessed by displacement of [3H]l,3-di-o-tolylguanidine (DTG) in the 
presence of 5 /zM dextromethorphan). It was shown that the rank order of potencies for suppression of electrically evoked 
contractions of guinea pig ileum perfectly matched the rank order of affinities of these compounds for the o- 2 binding site, while 
correlating poorly with the 0"1 binding site. In addition, no significant correlations were found between the efficacy of the tested 
compounds to inhibit contraction of the guinea pig ileum preparation and previously reported affinities for muscarinic, dopamine 
D 2 or MK-801 binding sites. Thus, the present study represents the first functional bioassay selectively sensitive to agents 
interacting with the 0"2 receptor subtype binding site, and provides a means with which to further elucidate the functional role of 
0"2 sites. 

Keywords: 0" Binding site; Smooth muscle; Ileum; 0" Receptor subtype; (Guinea pig); (Rat) 

1. Introduct ion  

or Binding sites were first postulated in 1976 as a 
subtype of opiate receptor  (Martin et al., 1976). 0- Sites 
were later identified in the guinea pig brain using 
radiolabeled N-allylnormetazocine (SKF-10,047) (Su, 
1982), and more recently using haloperidol (Contreras 
et al., 1987), 3-(3-hydroxyphenyl)-N-(1-propyl)piperi- 
dine ( (+) -3-PPP)  (Gundlach et al., 1986), N,N'-di(o-  
tolyl)guanidine (DTG)  (Weber  et al., 1986), and ( + ) -  
pentazocine (De Costa et al., 1989). These studies have 
found that 0" sites are widely distributed throughout 
the brain and periphery leading to speculation that this 
system may play a role in psychosis (Su, 1993; Walker 
et al., 1990), motor  dysfunction (Matsumoto et al., 
1989, 1990; Walker et al., 1990), emetic processes 
(Hudzik, 1991), and hepatic (Musacchio et al., 1988; 
Walker et al., 1990), endocrine ( S u e t  al., 1988; Walker 
et al., 1990; Wolfe et al., 1988), and intestinal functions 
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(Campbell  et al., 1989). However, relatively little is 
actually known about the functional significance of this 
binding site. 

Some of the confusion surrounding the functional 
significance of o- binding sites may, in part, stem from 
the existence of at least two (Gundlach et al., 1986; 
Hellewell and Bowen, 1990; Vu et al., 1990; Walker et 
al., 1990; Wolfe et al., 1988, 1989) and possibly three 
(Meyers et al., 1994), subtypes of 0- binding sites. A 
second 0- binding site was first identified in PC12 cells, 
a cell line derived from the rat adrenal medulla (Bowen 
and Hellewell, 1988). In this study it was shown that 0- 
site ligands showed affinities for a or site in a rank 
order of potency which differed from the profile seen 
in the guinea pig brain (Bowen and Hellewell, 1988). 
These sites were later classified as 0-2 binding sites 
(Hellewell and Bowen, 1990). It was soon shown that 
0-1 and 0" 2 sites exist in both the brain and periphery in 
a wide variety of species (Gundlach et al., 1986; Vu et 
al., 1990; Wolfe et al., 1988, 1989). Although both 0"1 
and 0"2 sites possess high affinity for haloperidol and 
DTG,  there are several differences. 0"1 Sites are enan- 
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tioselective for (+)-benzomorphans,  whereas 0-2 sites 
are enantioselective for ( - ) -benzomorphans  (Bowen 
and Hellewell, 1988; Hellewell and Bowen, 1990). Fur- 
ther, 0-1 and 0- 2 sites occur as proteins with different 
molecular weights (approximately 25 kDa and 18-21 
kDa, respectively) (Hellewell and Bowen, 1990). Fi- 
nally, 0-1 and 0-2 sites have different anatomical distri- 
bution among species. For example, there is a higher 
concentration of o'2 compared to 0-1 sites in the rat 
liver than in the guinea pig brain (Hellewell et al., 
1990). 

Functionally, it has been shown that electrically 
induced contractions of the guinea pig vas deferens are 
potentiated by compounds with a high affinity for the 0- 
site, with ( - ) -op i a t e s  acting more potently than (+ ) -  
opiates which is indicative of 0-2 site mediation (Vaupel 
and Su, 1987). However, these results appear at con- 
flict with the results of binding studies using vas defer- 
ens tissue, which showed a o-l-like binding profile (Su 
and Wu, 1990). Campbell et al. (1989) have shown that 
0- site ligands decrease contractions of the guinea pig 
ileum longitudinal muscle /myenter ic  plexus prepara- 
tion induced by electrical stimulation or application of 
5-hydroxytryptamine agonists via a non-cholinergic 
mechanism. While binding data were presented in this 
latter report, no data were presented as to the relative 
affinities of the compounds tested for the 0-1 versus o- 2 
site subtype. Given the clear differences between these 
two subtypes, they may subserve very different func- 
tions physiologically. Thus, the present study examined 
the effects of a variety of o- site ligands on electrically 
induced contractions of the guinea pig ileum longitudi- 
nal muscle /myenter ic  plexus preparation. In addition, 
the relative affinity of these compounds for both 0-1 
and 0-2 binding sites was assessed. 

2. Materials and methods 

2.1. 0- Receptor binding assay 

Binding assays were performed using a modification 
of previously described methods (De Costa et al., 1989; 
Bowen et al., 1988, 1990). Briefly, frozen male Hartley 
guinea pig (Charles Rivers, MA, USA) brains with the 
cerebella removed were thawed at room temperature.  
All procedures were conducted at 4°C unless otherwise 
noted. The brains were homogenized in ice-cold 0.32 
M sucrose in 10 mM Tris-C1 (pH  7.4) with a motor- 
driven Teflon-glass homogenizer in a volume of 10 
m l / g  of tissue. The homogenate was centrifuged at 
1000 × g for 10 min in a refrigerated centrifuge. The 
supernatant was removed and the pellet was resus- 
pended in ice-cold 0.32 M sucrose, 10 mM Tris-Cl (pH 
7.4, 5 ml /g )  and again centrifuged at 1000 × g for 10 
min. The supernatants were combined and centrifuged 

at 31000 × g for 15 min. The pellet was resuspended in 
10 volumes of 10 mM Tris-Cl (pH 7.4) and allowed to 
incubate at room temperature for 15 min followed by 
centrifugation at 31000 × g for 15 min. The pellet was 
then resuspended in 10 volumes of 5 mM Tris-Cl (pH 
8.0). Just prior to the assay, the suspension was homog- 
enized for 30 s. The 0-1 assay was carried out in a total 
volume of 0.5 ml, consisting of 5 mM Tris-Cl (pH 8.0), 
1-2  nM [3H]( + )-pentazocine (15-30 Ci /mM,  Dupont), 
0.1 ml of membrane suspension (1.5-2.0 mg protein), 
and various concentrations of the test compounds. 
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Fig. 1. A: Effects of (-)-SKF10,047, (+)-SKF10,047, haloperidol 
and ( - ) -su lp i r ide ,  respectively, on electrically evoked contraction of 
guinea pig ileum longitudinal muscle/myenter ic  plexus preparation. 
Compare the concentration-dependent decreases in electrically 
evoked guinea pig ileum longitudinal muscle/myenter ic  plexus con- 
tractions produced by (-)-SKF10,047 and haloperidol with the lack 
of effect of ( + )-SKF10,047 and ( - )-sulpiride. Scale bars: vertical = 
0.5 g; horizontal = 1 min. Numbers at the bottom of the tracings 
represent the concentration (~M)  of the given compound. B: Effects 
of (+)-SKF10,047, ( - ) -sulpi r ide ,  ( -)-SKF10,047 and haloperidol on 
electrically evoked guinea pig ileum longitudinal muscle/myenter ic  
plexus contractions. Error bars represent standard error of the 
means. 
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Nonspec i f i c  b ind ing  was d e t e r m i n e d  by inc luding  100 
/zM ( + ) - p e n t a z o c i n e .  Specif ic  b ind ing  was d e t e r m i n e d  
by sub t rac t ing  the  d p m  b o u n d  in the  p r e s e n c e  o f  100 
/xM ( + ) - p e n t a z o c i n e  f rom tha t  b o u n d  in the  absence  
of  a d d e d  ( + ) - p e n t a z o c i n e  or  tes t  c o m p o u n d .  A f t e r  
16 -18  h of  i ncuba t ion  at  r oom t e m p e r a t u r e ,  the  mem-  
b r a n e s  were  co l l ec ted  on to  a W h a t m a n  G F / B  f i l ter  
(Brande l l  M-48 Harves te r ) ,  which was p r e s o a k e d  
overn igh t  in 0 .3% po lye thy len imine .  T h e  assay tubes  
and  f i l ters  were  r insed  2 t imes  with  4 - 5  ml cold  5 m M  
Tris-Cl  ( p H  8.0) and  the  f i l ters  were  c o u n t e d  in a 
sc in t i l la t ion c o u n t e r  a f te r  soaking  in E c o l u m e  ( ICN)  
sc int i l la t ion f luid for  16 -18  h. P ro t e in  was m e a s u r e d  
with  a B C A  p r o t e i n  r e a g e n t  assay kit  (P ie rce  Chemica l  
Co.), using bovine  s e r u m  a lbumin  as the  s t anda rd .  

Aff in i ty  for  ~r 2 si tes  was m e a s u r e d  in the  same way 
as de sc r ibed  for  [ 3 H ] ( + ) - p e n t a z o c i n e  b ind ing ,  except  
ma le  S p r a g u e - D a w l e y  ra t  (Har l an ,  WI ,  U S A )  l iver 
m e m b r a n e  p r e p a r e d  f rom f resh  l iver  was used  as the  
r e c e p t o r  source ,  and  [ 3 H ] D T G  ( 2 5 - 3 0  C i / m M ,  
D u p o n t )  was used  as the  l igand.  T h e  r eac t ion  was 
ca r r i ed  ou t  in 10 m M  Tr is -Cl  ( p H  7.4), with dex- 
t r o m e t h o r p h a n  ( 5 / x M )  inc luded  to  mask  ~r 1 sites. 

IC50 values ,  95% conf idence  intervals ,  and  s t a n d a r d  
e r ro r  of  the  m e a n s  (S .E.M.)  were  o b t a i n e d  using a 
n o n l i n e a r  curve f i t t ing p r o g r a m  ( G r a p h  Pad) .  Al l  b ind-  
ing e x p e r i m e n t s  ( 1 - 6  e x p e r i m e n t s  p e r  c o m p o u n d )  were  
p e r f o r m e d  in t r ip l ica te  for  each  c o m p o u n d  tes ted .  

2.2. Guinea pig ileum longitudinal muscle /myenter ic  
plexus functional assay 

Sect ions  of  gu inea  pig  i l eum long i tud ina l  m u s c l e /  
myen te r i c  plexus were  p r e p a r e d  as de sc r ibed  by Camp-  
bel l  e t  al. (1989). Briefly,  an 8 - 1 0  cm sec t ion  of  small  
in tes t ine  10-25  cm prox imal  to the  i leocecal  j unc t ion  
was r e m o v e d  f rom male  H a r t l e y  gu inea  pigs (200-300  
g, Char l e s  Rivers ,  M A ,  U S A )  fol lowing ki l l ing of  the  

an imal  by ove rexposure  t o  C O  2. The  r e move d  in tes t ine  
was i m m e d i a t e l y  p l aced  in a Krebs  so lu t ion  with the  
fol lowing compos i t ion  (mM):  NaCI,  118; KC1, 4.75; 
CaCI2,  2.54; MgClz ,  1.17; N a H C O 3 ,  25.0; KH2PO4,  
0.93; dext rose ,  11.0. Sect ions  of  in tes t ine  app rox ima te ly  
1 - 2  cm in length  were  gent ly  s t r e t ched  over  a mois-  
t e n e d  glass rod  and  a long i tud ina l  cut  was m a d e  with a 
scalpel  b lade .  T h e  long i tud ina l  m u s c l e / m y e n t e r i c  
p lexus  was gent ly  r emoved  using a co t ton- t ip  app l i ca to r  
m o i s t e n e d  with  the  Krebs  solut ion.  The  str ips  were  
p l aced  in 20 ml o rgan  ba ths  con ta in ing  the  Krebs  
so lu t ion  at  37.0-37.5°C and  b u b b l e d  with a 5% C O  2 
and  95% O 2 gas. T h e  str ips  were  p l aced  u n d e r  a 1 g 
load  and  cont rac t i l i ty  was m e a s u r e d  us ing Grass  FT03 
t r ansduce r s  c o n n e c t e d  to a G o u l d  2600S char t  r eco rde r .  
T h e  str ips  were  s t imu la t ed  at  0.05 Hz  using a Grass  
dua l  channe l  s t imula to r  ($88) set at  maximal  vo l tage  
( =  150 V, 1 -10  ms in dura t ion) .  P l a t inum concen t r i c  
e l ec t rodes  pos i t i oned  above  and  be low the  s tr ips  deliv- 
e r ed  the  s t imula t ion  current .  Fo l lowing  a 90 -120  min 
equ i l ib r ium p e r i o d  dur ing  which the ba th  was c hanged  
severa l  t imes,  tes t  c o m p o u n d s  were  a d m i n i s t e r e d  in a 
cumula t ive  fashion,  a l lowing a m i n i m u m  of  5 min be-  
fore  add i t iona l  c o m p o u n d  was a d d e d  to the  ba th .  The  
concen t r a t ion -e f f ec t  curves  of  ( - ) - p e n t a z o c i n e  and  
( - ) - S K F 1 0 , 0 4 7  were  d e t e r m i n e d  in the  p re sence  of  10 
/ zM na loxone  due  to the  affini ty of  these  c o m p o u n d s  
for  /x-opioid  recep tors .  T h e  effect iveness  of  a given 
c o m p o u n d  to inhibi t  e lec t r ica l ly  i nduced  con t rac t ion  
was m e a s u r e d  as the  p e r c e n t  change  f rom base l ine  
condi t ions .  T h e  concen t r a t i on  of  a given test  com- 
p o u n d  to p r o d u c e  a ha l f -maximal  inhib i t ion  of  the  
e lec t r ica l ly  i nduc e d  con t rac t ion  (IC50) was d e t e r m i n e d  
with a non l inea r  curve-f i t  p r o g r a m  ( In te rac t ive  Stat is t i -  
cal System) using the  m e a n  response  of  at leas t  3 
s e p a r a t e  t r ials  as the  given r e sponse  for  a single con- 
cen t ra t ion .  T h e  cor re la t ions  be tw e e n  IC50 values  to 
inhibi t  e lec t r ica l ly  i nduc e d  con t rac t ions  and  aff ini t ies  

Table 1 
Efficacy and affinity values for various o- ligands (-+ S.E.M.) 

Compound o-1 Site binding o" 2 Site binding Inhibition of a Musc. Ach. a PCP a Dopamine 
GPLMMP contraction binding binding D 2 binding 

ICs0 (nM) ICs0 (nM) ICs0 (~M) (nM) (nM) (nM) 

1. DTG 137.0 + 5 100.0 + 1.7 5.267 + 0.38 3 600 c 12000 d > 100000 e 
2. BMY-14802 300.0 + 22 131.0 + 13.6 5.282 + 0.46 32100 f > 200000 f 4000 f 
3. Haloperidol 3.5 + 0.1 322.7 + 33 5.687 + 0.46 2700 c 5000 g 1.9 h 
4. (-)-Pentazocine 251.0 + 1.7 345.0 + 26 5.98 +0.7 b 2500 c N.T. N.T. 
5. Rimcazole 7 360.0 + 2 830 2 740.0 + 361 6.253 + 0.48 27 000 f > 200 000 f 86 000 f 
6. (+)-Pentazocine 3.4 _+ 0.05 4 077.5 + 155 16.748 + 0.68 800.0 c 1 900 i > 100 000 j 
7. (-)-SKF10,047 8060.0+3280 7763.0+150 19.209+4.8 b N.T. 5650 j 14000 h 
8. Dextromethorphan 577.3 + 5.4 14 300 + 1 180 42.158 + 0.53 N.T. 2500 J N.T. 
9. (+)-SKF10,047 218.0 + 13.5 54633 +2300 > 100 N.T. 1 170 i 29000 h 

10. ( -- )-Sulpiride > 1000 000 > 1 000 000 > 100 87 000 c N.T. 301.0 h 

a Ki or IC50. b Tested in the presence of 10 #M naloxone, c Bowen et al. (1992). d Contreras et al. (1988). c Coccini et al. (1991). f Largent et al. 
(1988). g Meltzer et al. (1992). h Tam and Cook (1984). i Iyengar et al. (1990). J Murray and Leid (1984). N.T. = not tested or not found in 
literature. 
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for binding sites were assessed using a rank correlation 
test and/or  the Pearson product-moment correlation 
test. 

2.3. Drugs 

ered at the concentrations indicated. DTG was first 
dissolved in a minimal amount of dilute lactic acid, 
brought to a pH of 7.0 using dilute NaOH, and brought 
to volume with H20. 

( + )-N-Allylnormetazocine ((+)-SKF10,047), ( - ) -  
N-allylnormetazocine ((-)-SKF10,047) and rimcazole • 
HCI were obtained from Research Biochemicals Inter- 
national, Natick, MA, USA. Haloperidol, 1,3-di-o- 
tolylguanidine (DTG) and (-)-sulpiride were obtained 
from Sigma Chemical Co., St. Louis, MO, USA. (+)- 
Pentazocine and (-)-pentazocine were synthesized in 
the Chemistry Department of Fisons Pharmaceuticals 
(now Astra Arcus USA), Rochester, NY, USA. Dex- 
tromethorphan and ( + )-a-(4-fluorophenyl)-4-(5-fluoro- 
2-pyrimidinyl)-l-piperazine-butanol (BMY-14802) were 
generous gifts from Roche Chemicals and Bristol-Myers 
Squibb, respectively. With the exception of DTG, all 
compounds were dissolved in sterile H20 and deliv- 

3. Results 

With the exception of (+)-SKF10,047 and ( - ) -  
sulpiride, all of the compounds tested produced con- 
centration-dependent inhibition of electrically induced 
guinea pig ileum longitudinal muscle/myenteric plexus 
contractions (Table 1 and Fig. 1). The most potent 
compounds (DTG, BMY-14802, haloperidol and ( - ) -  
pentazocine) were compounds with high affinity for the 
0-2 binding site (IC50 values = 0.1-0.345 /zM), but not 
necessarily high selectively over the or x site. The ratios 
of 0"2/0" 1 binding for DTG, BMY-14802, haloperidol 
and (-)-pentazocine were 0.73, 0.44, 92.2 and 1.38, 
respectively. The rank order of compounds to inhibit 
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Fig. 2. Correlation of binding affinities for the 0" 1 (top panel) and 0"2 (bottom panel) binding sites and efficacy in the guinea pig longitudinal 
muscle/myenteric plexus preparation assay (GPLMMP) for tested compounds (see Table 1). 
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guinea pig ileum longitudinal muscle /myenter ic  plexus 
contractions was perfectly correlated with their rank 
affinities for the 0-2 (r  = 1.0), but not the 0-~ (r  = 0.283, 
P > 0.46) binding site. Additional analysis, using previ- 
ously reported binding affinities (Table 1), revealed no 
significant correlations between rank efficacy to inhibit 
guinea pig ileum longitudinal muscle /myenter ic  plexus 
contractions and rank affinity for muscarinic acetyl- 
choline (r  = 0.036, P > 0.939), D 2 dopamine (r  = 
-0.181,  P > 0.669), or MK-801 (r  = -0 .577,  P > 0.175) 
binding sites. 

Fig. 2 compares the correlations between binding 
affinity for 0-1 (top panel) or o" 2 (lower panel) sites and 
activity in the guinea pig i leum longitudinal  
muscle /myenter ic  plexus assay. As seen in Fig. 2 and 
quantified using the Pearson product-moment correla- 
tion, there is no significant relationship between 0-1 
site binding and guinea pig ileum longitudinal 
muscle /myenter ic  plexus activity (r  = 0.021, P > 0.96), 
whereas this relationship for 0-2 site binding and guinea 
pig ileum longitudinal muscle /myenter ic  plexus activ- 
ity is extremely significant (r  = 0.976, P < 0.000034). 

4. Discussion 

The results show that the efficacy of 0- site ligands 
to inhibit electrically induced contractions of the guinea 
pig ileum is highly correlated with affinity for the 0-2, 
but not 0-1 site subtype. The lack of correlation to 
previously reported muscarinic acetylcholine receptor 
binding indicates that the effects of the 0- site ligands 
tested were neither due to non-selective blockade of 
receptors on smooth muscle nor activation of mus- 
carinic receptors on myenteric cholinergic neurons. 
This latter finding is in agreement with Campbell et al. 
(1989), in which a variety of 0- binding site ligands 
produced no alterations on the inhibitory effect of 
bethanechol in this preparation. The lack of inhibition 
by ( - ) - su lp i r ide  and MK-801 (data not shown) further 
underscores the lack of involvement of dopamine and 
MK-801 receptor sites, respectively, in this assay. Also 
in agreement with Campbell et al. (1989), we found 
that (+)-SKF10,047 occasionally produced an increase 
in electrically induced contractility. The mechanism 
responsible for this increase remains unclear. 

To our knowledge this is the first demonstration of a 
functional in vitro assay with the ability to selectively 
identify actions at the 0-2 binding site, providing a 
starting point from which to assess the functional char- 
acteristics of this system. As such, these data have vast 
implications in future research into the etiology of 
numerous disorders which have been linked to 0- bind- 
ing sites. In addition, these results represent the first 
evidence that guinea pig intestinal motility is specifi- 
cally modulated by a 0-2 mechanism. 

These studies further indicate that caution should 
be used when attempting to assign a o- based mecha- 
nism to a functional assay. For example, the choice of 
[3H]DTG or [3H]haloperidol for affinity studies may be 
less than ideal since both bind with relatively high 
affinity to both 0-1 and 0- 2 sites. Thus, any conclusions 
based on such binding studies, which attempt to link o- 
site ligands to biological function, may prove inade- 
quate. This is illustrated in that there are no significant 
correlations (using Pearson product-moment correla- 
tional analyses) between the efficacy of the compounds 
tested in the present study to inhibit guinea pig ileum 
longitudinal muscle/myenter ic  plexus contraction and 
the K i values of these compounds to displace 
[3H]DTG, [3H]pentazocine, [3H](+)-PPP or [3H](+)- 
SKF10,047 in the guinea pig brain (P  > 0.88, P > 0.72, 
P > 0.88, P > 0.82, respectively), as reported in previ- 
ous studies (see Walker et al., 1990 for review). How- 
ever, when 0-1 and 0-2 binding was differentially deter- 
mined, as in the present study, the efficacy of these 
compounds is strongly correlated with affinity at the 0-2 
subtype. Thus, it appears that additional analysis of 
past studies may reveal specific modulation of func- 
tional systems by specific 0- subtypes. In the only 
previous study to examine the relationship between or 
ligand binding and guinea pig ileum longitudinal mus- 
c le /myenter ic  plexus efficacy (Campbell et al., 1989), a 
very low overall correlation was found (using least 
squares linear regression) between displacement of 
[3H]DTG in the guinea pig brain and the efficacy of all 
tested compounds to inhibit electrically stimulated 
guinea pig ileum longitudinal muscle /myenter ic  plexus 
contractions (r  = 0.37) (Campbell et al., 1989; Walker 
et al., 1990). This low correlation may have reflected 
the fact that modulation of the guinea pig ileum longi- 
tudinal muscle /myenter ic  plexus bioassay is linked to a 
compound's affinity for the 0-2 binding site, and not the 
0-1 binding site. As such, the development of new 
functional assays will require careful examination of 
the affinity of test compounds for specific 0- site sub- 
types. Development of such tr subtype specific assays is 
crucial for forwarding investigations into the etiology of 
disease states in which 0- sites have been implicated. 

One such condition, as indicated by the present 
results, is irritable bowel syndrome. Irritable bowel 
syndrome is characterized by an increase in tone and 
spasticity of the gastrointestinal tract, most notably the 
lower bowel (Thompson, 1993). Antimuscarinic com- 
pounds (e.g., belladonna alkaloids) are often pre- 
scribed for t reatment of irritable bowel syndrome; 
however, the effective dose range for these compounds 
is near the maximally tolerated dose resulting in side 
effects typically associated with anticholinergic treat- 
ment. As a result patient compliance in long-term 
treatment is often poor. Thus, alternative approaches 
for treatment of this condition, and other irritative 
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c o n d i t i o n s  o f  t h e  b o w e l  (e.g.,  i r r i t ab l e  co lon ,  spas t ic  

co lon ,  m u c o u s  coli t is ,  a c u t e  en t e roco l i t i s ,  d iver t icu l i t i s ,  
a n d  dysen te r i e s ) ,  s h o u l d  focus  on  n o n - a n t i c h o l i n e r g i c  

m e c h a n i s m s  fo r  t r e a t m e n t .  T h e  p r e s e n t  e v i d e n c e  fo r  a 

ro le  o f  t h e  0- 2 s i te  in t h e  m e d i a t i o n  o f  i lea l  f u n c t i o n  

sugges t s  a n o v e l  t h e r a p e u t i c  t a r g e t  w h i c h  m a y  n o t  

su f fe r  f r o m  t h e  a c c o m p a n i m e n t  o f  t h e  m u l t i t u d e  o f  

s i d e - e f f e c t s  a s s o c i a t e d  w i t h  a n t i c h o l i n e r g i c  c o m p o u n d s .  

In  s u m m a r y ,  t h e  p r e s e n t  resu l t s  d e m o n s t r a t e  t h e  

first  b ioa s say  sens i t ive  to  c o m p o u n d s  wi th  af f in i ty  fo r  

0-2 sites,  p r o v i d i n g  t h e  f irs t  m e a n s  by w h i c h  e l u c i d a t i o n  

in to  t h e  f u n c t i o n a l  ro l e  o f  ~r 2 s i tes  can  b e  a c h i e v e d .  

F u r t h e r ,  t h e  r e su l t s  d e m o n s t r a t e  t h e  necess i ty  to  t a k e  

in to  a c c o u n t  t h e  sub type  spec i f ic i ty  o f  0- s i te  l i gands  

w h e n  us ing  t h e m  as i nves t i ga t i ve  too l s  fo r  r e s e a r c h  in to  

t h e  n u m e r o u s  d i s o r d e r s  in w h i c h  0- r e l a t e d  p r o c e s s e s  

h a v e  b e e n  i m p l i c a t e d  to  p lay  a ro le .  F ina l ly ,  t h e s e  

r e su l t s  d e m o n s t r a t e  an  i m m e d i a t e  a p p l i c a t i o n  wi th  re-  

g a r d  to  i r r i t ab l e  b o w e l  s y n d r o m e .  
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ful  d i scuss ions  a n d  c o m m e n t s  d u r i n g  t h e  p r e p a r a t i o n  
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